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1

OVERLAY ERROR MEASUREMENT
DEVICE AND COMPUTER PROGRAM

TECHNICAL FIELD

The present invention relates to an overlay error measure-
ment device and a computer program, and more particularly
to a measurement device and a computer program for

measuring an overlay error based on an 1image obtained by
a charged particle beam apparatus or the like.

BACKGROUND ART

Patterns manufactured by semiconductor processes in
recent years have advanced 1n miniaturization and improve-
ment of pattern overlay accuracy over multiple layers of an
exposure apparatus i1s required. It 1s considered that the
importance of measuring the overlay with high accuracy and
feeding 1t back to the exposure apparatus will be more
increased. PTL 1 discloses an electron microscope that
measures an overlay error between patterns formed 1n dif-
terent layers by overlaying a reference image and an image
to be measured. Particularly, PTL 1 discloses a method of
extracting a pattern for each layer according to a diflerence
in luminance for each the reference image and the 1mage to
be measured, performing an overlay between the reference
image and the image to be measured using a pattern match-
ing method, and calculating a positional deviation between
patterns ol both the overlaid images. In addition, PTL 2
discloses a method of measuring a pattern located at a
plurality of heights by detecting backscattered electrons or
the like obtained when a sample 1s wrradiated with a high-
acceleration electron beam of 50 kV or higher. Specifically,
a method of measuring a dimension between a pattern
formed on the sample and a burnied pattern using electrons
emitted from a plurality of patterns located at different
depths (heights) 1s disclosed.

CITATION LIST
Patent Literature

PTL 1: JP-B-3640027 (Corresponding to US Patent Pub-
lication No. US 2014/0375793)

PTL 2: JP-A-H3-290786 (Corresponding to U.S. Pat. No.
5,412,210)

SUMMARY OF INVENTION

Technical Problem

As disclosed 1in PTL 2, the electron beam reaches the
buried pattern or the like which 1s not exposed on the sample
surface by an increase of an acceleration energy (an energy
of the beam reaching the sample) of the electron beam. If the
clectron beam reaches the buried pattern and retlected
clectrons and new electrons generated by the retlected
clectrons can be detected, even when the pattern 1s not
exposed on the sample surface, the pattern can be imaged.
On the other hand, in recent semiconductor processes,
mimaturization further advances, and varnations 1n degree of
overlay are also increasing along with multilayer structur-
ing. As a more specific example, even with the same pattern,
there 1s a portion overlaying with another pattern or a portion
not overlaying with another pattern. In this way, when the
overlay condition with another pattern 1s different, even 1n
the same pattern, the appearance on the image 1s different. In
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2

the pattern extracting method of PTL 1, 1t 1s not taken into
consideration that the appearance diflers from the non-
overlay portion by overlaying with another pattern. In PTL
2, 1t 1s also not taken 1nto consideration that the same pattern
has a portion overlaying with another pattern and a portion
not overlaying with another pattern.

Heremafiter, an overlay error measurement device and a
computer program are proposed that can recognize accu-
rately a pattern, and as a result, execute measurement with
high accuracy even when one pattern has a portion overlay-
ing with another pattern and a portion not overlaying with
another pattern.

Solution to Problem

An aspect for achieving the above object provides an
overlay error measurement device provided with a calculat-
ing device for calculating an overlay error between a plu-
rality of patterns formed on a sample, the overlay error
measurement device including an 1mage designation device
for designating a plurality of regions demarcated by lumi-
nance borders on an 1mage, wherein the calculating device
recognizes, as a first pattern, a region in an i1mage to be
measured, corresponding to the plurality of regions demar-
cated by the luminance borders, and performs overlay error
measurement using the recognized first pattern. In addition,
a computer program for causing a computer to execute a
dimension calculation 1s provided.

Advantageous Effects of Invention

According to the above configuration, it 1s possible to
realize overlay error measurement with high accuracy even
when one pattern has a portion overlaying with another
pattern and a portion not overlaying with another pattern.

BRIEF DESCRIPTION OF DRAWINGS

FIG. 1 1s a flowchart illustrating an overlay error mea-
surement process.

FIG. 2 1s a block diagram 1llustrating an overview of an
overlay error measurement device.

FIG. 3 1s a diagram 1illustrating an example of a GUI
screen for setting overlay error measurement conditions.

FIG. 4 1s a diagram 1llustrating a part of a semiconductor
device having a multilayer structure and an example of an
SEM 1mage.

FIG. 5 1s a diagram 1llustrating an example 1n which a
template portion serving as a reference for a border search
1s set 1n a reference 1image used for overlay error measure-
ment.

FIG. 6 1s a diagram 1illustrating an example of the refer-
ence 1mage used for the overlay error measurement and an
image to be measured.

FIG. 7 1s a diagram 1llustrating an example of an 1image on
which a pattern recognizing process 1s performed based on
the border search.

FIG. 8 1s a diagram 1llustrating an example 1n which a
template serving as a starting point of the border search 1s set
while being overlaid.

FIG. 9 1s a diagram 1illustrating an example of an image
that 1s pattern-recognized based on a template setting.

FIG. 10 1s a diagram 1llustrating an example of a scanning,
clectron microscope system.

FIG. 11 1s a diagram 1llustrating scanning electron micro-
scope.
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3
DESCRIPTION OF EMBODIMENTS

An overlay error measurement device, a computer pro-
gram for causing a computer to execute the overlay error
measurement, and a storage medium for the computer pro-
gram will be described below with reference to the draw-
ings. In the embodiment to be described below, a device for
performing overlay error measurement based on an 1mage
acquired by a charged particle beam apparatus and a com-
puter program will be described.

When an acceleration voltage of an electron beam of an
SEM for capturing an image of a semiconductor water 1s
increased, the electron beam passes and an 1mage as 1llus-
trated in FIG. 4 1s obtained for a lower layer exposure
pattern. A semiconductor sample 1illustrated mm FIG. 4
includes a plurality of upper layer patterns 401 formed with
a plurality of trenches (groove-like patterns) therebetween,
a pattern 402 located at a bottom of the trench, and a pattern
403 located at a lower layer of the pattern 401 and formed
long 1 a direction orthogonal to a longitudinal direction of
the pattern 401. The patterns 401 to 403 are displayed in an
SEM 1mage 404. With the electron beam of low accelera-
tion, the electron beam can hardly reach the pattern 403 not
exposed on the sample surface, and the pattern 403 1s not
displayed; however, when an electron beam of high accel-
eration 1s 1rradiated, the electron beam penetrates through
the patterns 401 and 402 and reaches the pattern 403,
whereby the pattern 403 1s displayed.

On the other hand, the pattern 401 1s located at an upper
layer of a portion 4035 which 1s a part of the pattern 403, and
the pattern 402 1s located at an upper layer of a portion 406
which 1s a part of the pattern 403. Since the amount of
clectrons to be emitted, that 1s, brightness of the image varies
depending on the presence or absence and the thickness and
material of the layer through which the electron beam
passes, one exposure pattern (pattern 403) 1s drawn with a
plurality of image gray levels. That 1s, the patterns are hardly
to be recognized only by luminance information.

In the embodiment to be described below, even when the
pattern to be an object of the overlay error measurement
includes a plurality of different luminance regions, a device
capable of providing the pattern including the different
luminance regions for the overlay error measurement and a
computer program will be described.

Even 1n a pattern including a plurality of different Iumi-
nance (1mage gray level) regions and diflicult to recognize as
one pattern, 1in order to provide for the overlay error mea-
surement as the one pattern, as illustrated in FIG. 5, a
template corresponding to an exposure pattern 1s created in
advance on the reference image, based on designation that
the plurality of image gray level regions are connected. After
alignment between an inspection 1mage (an image to be
measured with overlay error measurement) and the reference
image, the amount of deviation between the inspection
image and the reference 1mage 1s corrected, the template 1s
overlaid on the inspection 1mage, and a pattern border on the
inspection 1mage 1s obtained using the pattern region indi-
cated 1n the template as a starting point. More specifically,
on a display device on which the reference 1mage 1s dis-

played, a plurality of regions (for example, portions 405 and
406 1n FI1G. 4) demarcated by the luminance borders on the

image are designated using a pointing device or the like.
Image regions to be measured corresponding to the plurality
of demarcated regions according to the designated lumi-
nance border are recognized as a first pattern after the
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overlay of the reference image and the inspection 1mage.
Then the overlay error measurement 1s performed using the
recognize lirst pattern.

According to the method described above, 1t 1s possible to
perform overlay measurement for a transmission image due
to a high acceleration electron beam or the like.

FIG. 11 1s a diagram 1illustrating an outline of a scanning,
clectron microscope (SEM) 1100 which 1s a type of a
charged particle beam apparatus. An electron beam 1103
extracted from an electron source 1101 by an extraction
clectrode 1102 and accelerated by an acceleration electrode
(not 1llustrated) 1s focused by a condenser lens 1104 which
1s one form of a focusing lens, and then 1s scanned one-
dimensionally or two-dimensionally onto a sample 1109 by
a scanning deflector 1105. The electron beam 1103 1is
decelerated by a negative voltage applied to an electrode
bult 1n a sample stage 1108, and 1s wrradiated onto the
sample 1109 by being focused by the lens action of an
objective lens 1106.

When the sample 1109 1s 1rradiated with the electron
beam 1103, electrons 1110 such as secondary electrons and
backscattered electrons are emitted from the 1rradiation
point. The emitted electrons 1110 are accelerated toward the
clectron source by acceleration action based on a negative
voltage applied to the sample, collide with a conversion
clectrode 1112, and generate secondary electrons 1111. The
secondary electrons 1111 emitted from the conversion elec-
trode 1112 are captured by a detector 1113, and an output of
the detector 1113 changes according to the amount of
captured secondary electrons. According to the output, lumi-
nance of a display device (not illustrated) changes. For
example, 1n a case where a two-dimensional i1mage 1is
formed, an 1mage of a scanning region 1s formed by syn-
chronization of a deflection signal to the scanning deflector
1105 with the output of the detector 1113.

The scanming electron microscope illustrated in FIG. 11 1s
a device capable of applying a high voltage (for example, 15
kV or higher) to an acceleration electrode (not 1illustrated),
and allowing the electron beam to reach a buried pattern or
the like, which 1s not exposed onto the sample surface, by
irradiation of the electron beam with a high acceleration. In
the example of FIG. 1, an example 1s described 1n which
clectrons emitted from the sample are converted at one end
into the conversion electrode and then are detected, but 1s
not naturally limited to such a configuration. It 1s possible to
employ, for example, a configuration in which an electron
multiplier tube or a detection surface of the detector 1s
disposed on the trajectory of accelerated electrons.

The control device 1120 controls each configuration of the
scanning electron microscope and also has a function of
forming an image based on the detected electrons and a
function of measuring a pattern width of a pattern formed on
the sample, based on the intensity distribution of the
detected electrons called a line profile. In addition, the
control device 1120 includes therein an SEM control device
that mainly controls optical conditions of the SEM and a
signal processing device that performs signal processing of
the detection signal obtained by the detector 1113. The SEM
control device includes a scanning control device that is
used to control scanning conditions (direction, speed, and
the like) of the beam. Further, the control device 1120
includes a storage medium (not illustrated) therein, and a
program for causing a computer (CPU) to execute image
processing and calculation as will be described below 1s
stored.

The 1mage processing unit includes an 1mage memory.
The image memory 1s a memory that stores 256 gradations
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in a depth direction, for example, mn 1024x1024 pixels.
Based on a signal output from the SEM control device,
writing of a signal for each address (pixel) 1s performed. By
synchronization of an address signal corresponding to a
memory position of the 1mage memory with an 1rradiation
position of the beam, the irradiation position of the beam and
the write coordinates match with each other. A signal read
out corresponding to the address 1s converted from an analog
to a digital by an AD converter, and becomes a luminance
modulation mput of the image display device. In the control
device 120, integration processing 1s performed to integrate
image data obtained based on several scanning. The inte-
gration processing 1s performed by averaging signals
obtained by a plurality of frames for each pixel, for example.

FIG. 1 1s a flowchart illustrating a process in which a
template 1s created using a reference 1mage, a region to be
subjected to overlay error measurement 1s recognized out of
the 1mage to be measured, based on the overlay of the
reference 1mage including the template information and the
image to be measured, and the overlay error measurement 1s
executed based on the recogmition. FIG. 2 1s a diagram
illustrating an example of an overlay error measurement
device. The overlay error measurement device 1llustrated 1n
FIG. 2 icludes an mput/output unit 205 that mputs image
information from an image generation device similar to the
scanning electron microscope illustrated in FIG. 11 and
outputs measurement results and the like, an operation unit
204 that inputs necessary information from a GUI 1mage, a
control unit 201 including a calculation unit 202 that
executes calculation processing required for measurement
based on the image information mput from the mput/output
unit 205 and measurement condition information input from
the operation unit 204, and a display unit 203 that displays
images obtained by the scanming electron microscope, mea-
surement results obtained based on the images, and GUI
images, for example.

In order to perform the overlay error measurement, first,
the reference image and the inspection image are read from
the input/output unit 205 into the calculation unit 201, and
alignment 1s performed between the reference 1mage and the
inspection 1mage (step 101). The matching degree 1s evalu-
ated based on the matching degree and the normalized
correlation of the image gray while the reference 1image and
the nspection 1mage are relatively shifted, and the align-
ment 1s performed at a position at which the matching degree
1s highest, for example. When the alignment has failed (for
example, when the matching degree does not satisly a
predetermined condition, or when a plurality of matching
candidate positions are extracted), the process proceeds to an
climination process (step 108) so as not to output an erro-
neous measurement result.

When the alignment 1s successtul, the template registered
together with the reference 1mage 1s also 1n a state of being,
overlaid on the inspection 1image (step 103).

An example of the template 1s illustrated 1n FIG. 5. A
region 1s designated so as to connect portions, such as
exposure patterns 2 (302) enclosed by a short dashed line,
where the pattern 1s drawn with a plurality of 1image gray
levels. A template may be or may not be designated for
portions, such as exposure patterns 1 (501) and 3 (503),
which are drawn with a single gray level. The template 1s set
in advance using the reference image, and 1s stored together
with the reference image. In a case of creating the template,
the template 1s designated to connect regions belonging to a
single pattern but being represented by a plurality of lumi-
nance (image gray level). The exposure pattern 2 (502)
illustrated 1n FIG. § 1s set so as to connect two different
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luminance regions by setting one rectangular region, but
may be set to designate one point 1n the region 1n units of one
luminance region rather than such the rectangular designa-
tion and to perform a border search, which will be described
below, for each region after the designation. Since a plurality
of luminance regions are recognized by the border search,
pattern recogmtion to be described below may be performed
by grouping of the luminance regions.

Next, a pattern border 1s searched from the exposure
pattern region of the template overlaid on the inspection
image (step 104), and for the border search, a Graph cuts
method, a Random Walker method, or the like 1s used. As
illustrated 1n FIG. 5, when the rectangular region (exposure
pattern 2 (502)) extending over the plurality of luminance
regions of one pattern on the 1mage 1s set in advance, the
border search can be performed using a reference point of
cach region as a starting point, and consequently, 1t 1s
possible to recognize the whole pattern (1f a part of the
pattern appears 1n the 1image, corresponding to a part of the
pattern), which 1s a reference of the overlay error measure-
ment, from the other regions. By designation of a narrower
region rather than the contour of the pattern as in the
exposure pattern 2 (502), even if the size of the pattern has
changed due to the change in magnification between the
reference 1image and the 1image to be measured, 1t 1s possible
to recognize the pattern based on the border search without
mistaking i1t from other patterns.

When a plurality of luminance values of the plurality of
luminance regions belonging to one pattern are known
beforehand, the plurality of luminance values are desig-
nated, the designated luminance regions are searched within
the 1image, and the search results are grouped, whereby the
pattern recognition may be performed. In addition, when a
plurality of patterns belonging to the same layer are included
in one i1mage and all of the patterns are selected, since
luminance information to be selected 1s known by, for
example, selection of the plurality of luminance regions of

one pattern, another 1mage region to be selected may be
searched based on the selection information.

Since the pattern belonging to a specific layer can be
recognized from other regions by the process described
above, 1t 1s possible to separate the pattern at the obtained
border. An example of separation 1s 1illustrated in FIG. 7.
FIG. 7 1s a diagram 1illustrating an example of performing the
pattern recognizing process on both a reference 1mage 601
and an inspection image 602 illustrated in FIG. 6. FIG. 7
illustrates a specific pattern (exposure pattern 2) image 701
recognized from the reference image, a region image 702
which 1s recognized from the reference image and 1s other
than the specific pattern, a specific pattern i1mage 703
recognized from the inspection image, and a region 1mage
704 which 1s recognized from the inspection 1mage and 1s
other than the specific pattern.

Regarding the image generated as described above, the
alignment of the reference image and the mspection 1image
1s performed for each of the specific pattern image and the
region 1mage other than the specific pattern (step 105). The
alignment can be performed by, for example, a position
alignment method of obtaining a position of the center of
gravity ol a pattern from a pattern shape and matching the
position of the center of gravity and a method of calculating
a matching position by obtaining the correlation of a plu-
rality of pixel values using the normalized correlation. When
the alignment fails, the process proceeds to the elimination
process (step 108) so that erroneous measurement results are
not output.
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When the alignment 1s successful, the overlay error
between the patterns can be obtained by calculating the
difference of a positional deviation of the mspection 1image
with respect to the reference 1mage for each pattern (step
107). The overlay error can be obtained by performing the
alignment process between the image 701 and the image
703, obtaining a relative positional deviation (dx2, dy2)
required at the time, performing the alignment process
between the image 702 and the image 704, obtaining a
relative positional deviation (dx0, dy0) required at that time,
and solving (dx2-dx0, dy2-dy0). This value 1s an overlay
error between the specific pattern and other patterns.

FIG. 3 illustrates an example of a GUI (Graphical User
Interface) screen for creating a template. The GUI screen
illustrated 1 FIG. 3 1s displayed on the display unit 203. A
display frame 301 1s provided on the GUI screen to display
the reference image. The reference 1mage stored in the
storage medium (not illustrated) and selected and read
according to an instruction of the operation unit 204 1is
displayed on the display frame 301. In the GUI screen, a
region designation unit 302 1s further displayed. The region
designation unit 302 1s provided to designate recognition 1D
of the pattern. The region designation unit 302 sets the
recognition ID and then designates the region so as to
connect the exposure patterns divided into the plurality of
image gray levels. In the example of FIG. 3, a rectangular
region 305 1s designated so as to extend over all the plurality
of luminance regions belonging to one pattern. The desig-
nated region may be painted out with transparent color for
cach color, or the contour thereol may be drawn.

When the recognition ID and the region selection infor-
mation are registered in association with each other, 1t 1s
possible to grant the recognition information that the rect-
angular region 305 belongs to a specific pattern and 1mage
regions of the image to be measured and the reference image
extracted by the border search are specific pattern regions. In
a case of setting a region for connecting a plurality of
luminance regions, a shape such as a rectangle, an ellipse, or
a straight line and a designation 1n freehand are selected by,
for example, a set region shape setting unit 304, and the size
thereof may be selected within the display frame 301 using
a pointing device, for example. Further, the size of the set
region may be set to an arbitrary size by a region size setting
unit 303.

FIG. 10 1s a diagram 1illustrating an outline of a scanning
clectron microscope system including the scanning electron
microscope as 1illustrated in FIG. 11 and the overlay error
measurement device as illustrated i FIG. 2. The scanning,
clectron microscope system illustrated 1n FIG. 10 includes
the scanning electron microscope 1100, the control device
1120 for controlling the scanning electron microscope, a
calculation processing device 1001 (overlay error measure-
ment device), and an mput device 1008. The control device
1120 corresponds to the control unit 202 i FIG. 2, and the
calculation processing device 1001 corresponds to the cal-
culation unit 202 1n FIG. 2. Further, the input device 1008
corresponds to the operation unit 204 and the input/output
unit 205 1n FIG. 2. The calculation processing device 1001
stores therein, for example, a control program (recipe) of the
scanning electron microscope, image data, a recognition 1D
stored 1n association with the reference image, an 1mage
processing program used for the border search, a program
used for the pattern matching processing or the like, and a
calculation expression required for the overlay error mea-
surement.

A border search unit 1002 executes border search pro-
cessing of one pattern using a Graph cuts method or the like.
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In addition, a template generation unit 1005 extracts pattern
regions, which are obtained by region division, as a tem-
plate. A matching processing unit 1006 executes alignment
processing between the reference image and the 1image to be
measured using the generated template. An overlay error
measurement unit 1007 executes overlay error measurement
using a calculation expression or the like stored 1n a memory
1003. A display device of the mput device 1008 (1mage
designation device) 1s configured such that the GUI screen
or the like 1llustrated 1n FI1G. 3 1s displayed and an arbitrary
region 1n the 1image can be set by a pointing device or the

like.

It 1s also possible to allocate a part or all of the control or
processing 1n the calculation processing device 1001 to a
CPU or an electronic computer or the like having a memory
capable of storing images and to perform processing and
control. In addition, the control device 1102 and the calcu-
lation processing device 1001 may be configured as one
calculating device.

Further, as illustrated 1n FIG. 8, templates corresponding
to different patterns to be superimposed on the SEM 1mage
may be set so as to overlay with each other. In the example
of FIG. 8, an exposure pattern 2 (801) 1s set so as to extend
over a plurality of luminance regions included 1n the pattern
formed long in the vertical direction on the paper surface,
and an exposure pattern 3 (802) 1s set so as to extend over
a plurality of luminance regions included in the pattern
tormed long in the horizontal direction on the paper surface.
By performing pattern separation on the reference image and
the image to be measured based on such setting, it 1s possible
to perform alignment using the center of gravity for each of
the exposure patterns 2 and 3. FIG. 9 1s a diagram 1llustrating
an example in which the pattern separation processing 1s
performed for both the reference image and the image to be
measured. FIG. 9 1llustrates a {irst specific pattern image 901
recognized from the reference image, a second specific
pattern 1mage 902 recognized from the reference image, a
first specific pattern image 903 recognized from the image to
be measured, and a second specific pattern i1mage 904
recognized from the image to be measured. A pattern size
fluctuates due to etching variation and the like at the time of
forming a circuit pattern of a semiconductor device, but it 1s
possible to perform overlay measurement, which 1s not
aflected by the fluctuation of the pattern size, by evaluation
of the center of gravity.

Measurement of the overlay measurement error with only
a part of the pattern may cause the overlay error measure-
ment result to change due to partial deformation of the
pattern, but according to the above-described method
capable of applying the entire pattern to the overlay error
measurement, 1t 1s possible to perform overlay error mea-
surement with high accuracy regardless of partial deforma-
tion or the like of the pattern.

REFERENCE SIGNS LIST

control unit
calculation unit
display umit
operation unit
input/output unit

201:
202:
203:
204:
205:

The mvention claimed 1s:

1. A system for measuring an overlay error between a
plurality of patterns belonging to diflerent layers included in
an 1mage data, the system comprising:
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an 1maging tool including a detector, a beam source and
a lens that focuses a beam emitted by the beam source,
and being configured to obtain an image for overlay
error measurement;

an input device configured to designate a plurality of >

regions with different luminance in the image, the
plurality of regions belonging to a first layer; and

a computer including a processor, the processor being
configured to execute program instructions stored 1n a
memory, the program 1nstructions being configured to
cause the processor to:
receive the image for the overlay error measurement

from the 1imaging tool,

execute, for the received 1image, a border search for the

plurality of regions designated by the input device,
and
measure the overlay error between a pattern defined by
the border search for the plurality of regions and a
second layer diflerent from the first layer.
2. The overlay error measurement device according to
claim 1, wherein
the calculating device performs the overlay error mea-
surement using a reference image and an 1mage to be
measured.
3. The overlay error measurement device according to
claim 2, wherein
the calculating device obtains the overlay error based on
first positional deviation information between a refer-
ence 1mage 1n which a first pattern 1s recognized and an
image to be measured in which the first pattern is
recognized and second positional deviation information
between a reference 1image 1n which a region other than
the first pattern or a second pattern other than the first
pattern 1s recognized and an 1image to be measured in
which the region other than the first pattern or the
second pattern other than the first pattern 1s recognized.
4. The overlay error measurement device according to
claim 3, wherein

10

15

20

25

30

35

10

the calculating device obtains the overlay error based on
a difference calculation between the first positional
deviation information and the second positional devia-
tion 1nformation.

5. The overlay error measurement device according to
claim 1, wherein

the calculating device performs the border search using

the region designated by the 1image designation device
as a starting point, and recogmzes the pattern based on
the border search.

6. The overlay error measurement device according to
claim 5, wherein

the calculating device executes the border search on the

image to be measured, based on starting point infor-
mation of the border search stored 1n advance together
with the reference 1mage.

7. The overlay error measurement device according to
claim 6, wherein

the calculating device performs alignment between the

reference 1image and the image to be measured, and sets
the starting point on the image to be measured based on
the alignment.

8. A non-transitory computer-readable medium storing a
program which, when executed, causes a computer to
execute an overlay error measurement method between a
plurality of patterns based on a signal obtained by a charged
particle beam apparatus, the method comprising:

obtaining an image for an overlay error measurement;

designating, by an input device, a plurality of regions with

different luminance in the image, the plurality of
regions belonging to a first layer;

receiving the image for the overlay error measurement

from an 1maging tool;
executing, for the recerved image, a border search for the
plurality of regions designated by the mput device;

measuring the overlay error between a pattern defined by
the border search for the plurality of regions and a
second layer different from the first layer.
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